Employment of confocal microscopy for the dynamic visualization of domes in intact epithelial cell cultures.
Many epithelial cells cultured on plastic ware form domes, fluid-filled localized raisings of the cell monolayer. Domes are due to active vectorial ion transport and their presence demonstrates the maintenance of a differentiated polarized phenotype and of tight junctional complexes. Through a confocal laser microscope equipped with a special flow chamber, intact domes were evaluated in real time for prolonged experimental periods. Both in CAPAN-1 pancreatic duct adenocarcinoma cells and in renal tubular LLC-PK1 cells, vertical sections of calcein-loaded cultures provided a clear visualization of dome outlines during the slow deflation induced by specific agonists (respectively, 1 microM secretin or 10 microM vasopressin). Section series of calcein-loaded domes were used for three-dimensional reconstructions. In CAPAN-1 cultures, cell depolarization induced by secretin was detected with the potentiometric dye bis-oxonol. In the same cells pyranine, a fluid phase marker that is cell impermeant, visualized dome compartment and paracellular pathways, also providing an evaluation of dome fluid pH. Confocal laser scanning microscopy of domes represents a convenient device for the functional assessment of living epithelial cells.